reprints or citation information. We plan to maintain and up-date this file continually.
Most of the nomenclature or terms searched are listed in Table 2 . Each particular author, journal, secondary abstracting service, and news copy unfortunately utilizes separate and distinct terminology when reporting on the chlorinated dibenzodioxins and dibenzofurans. As can be seen from Table 2 , it is vitally important, therefore, to become thoroughly familiar with the sources being utilized before mounting a massive effort to collate all that is written or reported about a particular compound, series, or class of compounds, or subject. The magnitude of the search effort for this report is selfevident when noting all the necessary terms used.
The original papers were annotated whenever possible; some were gleaned from abstract journals. We did not alter author's remarks or conclusions; the facts are presented in these annotations as they appeared in the literature. As many salient points as possible, due to space limitations, were taken from each paper or report. Many papers and reports were referred to, after the fact, by more recent authors as having dealt intimately with the chlorinated dibenzodioxins and dibenzofurans; these were not included in this bibliography unless the dioxins or furans were mentioned specifically: most Dibenzo-p-dioxin (diphenylene dioxide) (phendioxin) 2,3-Dichloro-2,7-Dichloro-2,3,7-Trichloro-1, 2, 3, 3, 6, 3, 6, 3, 7, 2, 3, 7, 8, 2, 3, 4, 6, 7, 8, 149-150 (1973) .
Teratogenic effects of the 2,4,5-T contaminant, 2,3,7,8-tetrachlorodibenzo-p-dioxin (dioxin) , are well known and the effect of this compound on liver enzymes resembles that of certain carcinogens. Dioxin has also been associated with mutagenic properties through its possible intercalation with DNA; the observed effects resemble those of acridine.
ANONYMOUS. TCDD residue disappears. Down To Earth 28(4): 18 (Spring 1973).
TCDD was not detected (<1 ppm) in 3-ft soil core samples in a sandy area where a total of 947 lb of 2,4,5-T per acre was applied over a 3-yr period. No Chlorinated dibenzo-p-dioxins and chlorinated dibenzofurans can be determined in chlorinated phenols, chlorinated phenoxy herbicides, ronnel, fat, and conbustion products by such analytical techniques as gas chromatography, liquid chromatography, thin-layer chromatography, and gas chromatography-mass spectrometry. DOUGHERTY, W. H.; COULSTON, F.; GOLBERG, L. Non-teratogenicity of 2,4,5-trichlorophenoxyacetic acid in monkeys (Macaca mulatta). Twelfth Annual Meeting, Society of Toxicology, New York, NY (March 18-22, 1973) , Abstract 9, p. 7.
Technical grade 2,4,5-T which contained less than 0.05 ppm 2,3,7,8-tetrachlorodibenzo- Toxicology and pharmacology of 2,4,5-T Environmental Health Perspectives (includes dioxins). Bibliography Number 73-04 (February 1973 Gross and microscopic examinations were performed on rats, guinea pigs, and mice treated with TCDD. A spectrum of dose ranges and schedules were used. Lymphoid organs (thymus, spleen, and lymph nodes) were affected consistently. Thymus atrophy (dose related decrease in weight) was found to be a sensitive index of TCDD exposure. The most severe hepatic effects were seen in rats that received a lethal dose of TCDD. Chlorodioxins are formed in a two-step condensation reaction from ortho-substituted halophenoxy radicals or anions. Reaction of chlorine with pentachlorophenol at elevated temperature proceeds by radicals; anionic condensation products result from strongly exothermic reactions of alkali metal salts of chlorinated phenols above 300' C. Reaction product distribution depends on the total number of halogen substituents, the crystal lattice arrangement of the molecule, steric effects, and an electronic effect. Dioxin formation was the major condensation product only for sodium pentachlorophenate. A gas-liquid chromatographic analytical method was developed for use in detecting tetrachlorodibenzo-p-dioxin impurities in samples of the insecticide tetrachlorvinphos and its formulations. Tetrachlorvinphos is the Z-or trans-styrene isomer of 2-chloro-1-(2,4,5-trichlorophenyl)vinyl dimethyl phosphate. Sequential use of silica gel and aluminum oxide column chromatography followed by concentrated sulfuric acid treatment of the resultant eluate made it possible to detect TCDD levels down to a limit of 0.025 ppm with electron-capture detection. Tetrachlorodibenzo-p-dioxins were not detected in any of the 21 tetrachlorvinphos samples or any of its formulations selected for analysis either before or after accelerated storage at 550 C for 2 weeks.
WEISSBERG, J., and ZINKL, J. Effects of TCDD upon hemostasis and hematologic function in the rat. Environ. Health Perspect.
(No. 5): 119 (1973) . Daily oral doses of 10 /Ag/kg TCDD to female rats for 10 and 14 days caused nonspecific alterations of hematopoietic function, thrombocytopenia, thrombocytoasthenia, and derangements in blood coagulation. Platelet aggregation, bleeding time, and platelet factor III activity were normal, but clot retraction was abnormal. No differences in hepatic 8-aminolevulinic acid synthetase activity were seen in control rats and those receiving orally 5, 25, or 100 gg/kg TCDD for up to 30 days. Mice and guinea pigs were also nonreactive. Thus, TCDD is not porphyrogenic in mammals, even at several times the LD50 dose levels. The most toxic chlorine-containing compound known is 2,3,7,8-tetrachlorodibenzodioxine (C,2H402-C14), often called dioxin. The acute oral LD5o dose in male guinea pigs is about 10' g/kg. In spite of its toxicity, the behavior of dioxin in the food chain has not been worked out.
ANONYMOUS. TCDD residues disappear. Agr.
Res. 21(4): 6 (1972). Three-dimensional single-crystal x-ray diffraction data revealed the crystal and molecular structure of 2,7-dichlorodibenzo-p-dioxin. The C-Cl bond distance is 1.742 A, the C-0 distances are 1.380 and 1.382, and the 6 C-C distances range between 1.370 and 1.397. The C-O-C angle in the heterocyclic ring is 116.30. BOER, F. P., VAN The preparation, isolation, and isometric structures of 2,3,7,8-tetrachloro and 2,7-dichlorodibenzop-dioxin are described.
BOER, F. P., VAN REMOORTERE, F. P., NORTH, P. P., and NEUMAN, M. A. Crystal and molecular structure of 2, 3, 7, Health Perspectives lorodibenzo-p-dioxin. Acta Crystallogr. B28(4): 1023-1029 (1972). 2, 3, 7, dioxin was studied by using three-dimensional single-crystal x-ray diffraction. The four unique C-Cl distances range from 1.726 to 1.730 A, the 4 C-0 distances from 1.377 to 1.379, and the 12 C-C bonds are all between 1.374 and 1.388. The C-0-C angles are 115.60 and 115.80. BRENNER, K. S., MULLER, K., and SATTEL, P.
Detection and determination of 2,3,7,8-tetrachloro dibenzo-p-dioxin in chlorosubstituted phenoxyalkane acids. J. Chromatogr. 64: 39-48 (1972) .
Dioxin separation from the herbicide phenoxyalkane acids was accomplished by extractive distillation of the potassium salts with n-hexane in the Bleidner apparatus. Quantitative determination of the hexane extracts for dioxin was done by gas chromatography. Sensitivity was about 0.1 ppm. Buu-HoI, N. P., CHANH, P-H., SESQUE, G., AzuM-GELADE, M. C., and SAINT-RUF, G. Enzymatic functions as targets of the toxicity of "dioxin" (2,3,7,8-tetrachlorodibenzo-p-dioxin) . Naturwiss. 59 (4): 173-174 (1972) .
BROOKS, G. T. Pesticides in
Following a single I.P dose of 10 mg/kg dioxin to rats, deep pertubations in several enzymatic systems were observed, i.e., a decrease in cholinesterase or an increase in serum glutamic oxaloacetic acid transaminase. Effects in homeostasis indicate the liver is one of the main targets for dioxin intoxication.
Buu-Hoi, N. P., CHANH, P-H., SESQUE, G., AZUM-GELADE, M.C.; Saint-Ruf, G. Organs as targets of "dioxin" (2,3,7,8-tetrachlorodibenzo-p-dioxin) . Naturwiss. 59(4): 174-175 (1972) .
Organ damage was found along with weight loss and hematologic effects following IP injection of 1 and 10 mg/kg dioxin to rats. Ten days after treatment, damage was observed to the liver, thymus, heart. Less damage was observed in the lungs and blood cells.
Buu-HOi, N. P., SAINT-RUF, G., and MAN-GANE, M. Fragmentation of dibenzo-pdioxin and its derivatives under electron impact. J. Heterocycl. Chem. 9(3): 691-693 (1972) .
Mass spectra were reported and discussed on five chloro derivatives of dibenzo-p-dioxin: 2,7-dichloro-, 1,6-dichloro-, 1,3,6-trichloro-, 2,3,7,8-tetrachloro-, and 1,2,3,4,6,7,8,9-octachlorodibenzo-p- Twenty-one commercial chlorophenols were dissolved separately in aqueous alkali, extracted with petroleum ether, fractionated on an alumina column, and examined by electron capture gas chromatography and combined gas chromatography-mass spectrometry. The 2,3,7,8-tetrachlorodioxin was found in 3 of 6 samples of 2,4,5-trichlorophenol but not in any of the 11 samples of tetra-and pentachlorophenol. Hexachlorodioxin, present in all 8 pentachlorophenols tested, ranged from 0.17 to 39 ppm. Hexa-, hepta-, and octachlorodioxins and chlorofurans were present in most of the tetra-and pentachlorophenols. 31-64 (1972) .
The action of alkali on 1,2,4,5-tetrachlorobenzone, a by-product from lindane synthesis, produces 2,4,5-trichlorophenol which, when interacted with sodium monochloracetate, yields 2,4,5-T. The chloracnegen, 2,3,7,8-tetrachlorodibenzo-p-dioxin Results from three distinct bacterial assay systems showed TCDD to be mutagenic: (1) reversion to streptomycin independency in E. coli (2) reversion to histidine prototrophy in Salmonella typhimurium strains, and (3) Inhibition of mitosis and development of cytological abnormalities observed in dividing endosperm cells of the African blood lily were believed caused by 2,3,7,8-tetrachlorodibenzo-p-dioxin, a contaminant of 2,4,5-T, rather than the herbicide itself. In contrast to 2,4,5-T, which has no effect, dramatic inhibition of mitosis was observed in cells subjected Octachlorodioxin and 2-hydroxynonachlorodiphenyl ether (labeled predoxin) were identified in technical pentachlorophenate using ion exchange, diazomethane treatment, gas chromatography-mass spectrometry, and thinlayer chromatography. Predioxins have not been discovered or detected previously because: (1) clean-up procedures remove the substance, e.g., alumina column chromatography or concentrated sulfuric acid treatment of extract, (2) predoxin spontaneously forms dioxin in a gas chromatograph.
KEARNEY, P. C., WOOLSON, E. A., and EL-LINGTON, C. P. Persistence and metabolism of chlorodioxins in soils. Environ.
Sci. Technol. 6(12): 1017-1019 (1972) .
Persistence of 1, 10, or 100 ppm 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) was determined by electron-capture gas chromatography in soils after 20, 40, 80, 160, and 350 Trace amounts of chlorinated dibenzofurans and dibenzodioxins were identified as contaminants in many chlorinated technical compounds, e.g., 2,4,5-trichlorophenol, 2,4,5-trichorophenoxyacetic acid (2,4,5-T) , and European chlorinated biphenyls (Phenoclor DP6 and Clophen A60). Toxic fat containing chick edema factor also contained chlorinated dibenzodioxins. KINS, N., and BARANDY, J. Short method for the detection of chick edema factor in fats, oils, and fatty acids by electron capture gas chromatography. J. Amer. Oil Chem. Soc. 49(2): 115-117 (1972) .
A modification of the official electron capture-gas chromatographic AOAC assay for chick edema factor, e.g., hexa-, hepta-, and octachlorodibenzo-p-dioxins, was presented to shorten the assay time and eliminate problems in the alumina column fractionation. In place of the alumina fractionation following 2,2,4-trimethylpentane extraction, a second sulfuric acid treatment and a caustic wash were done before the final sulfuric acid wash. Three-dimensional single-crystal x-ray diffraction was used to elucidate the crystal and molecular structure of octachlorodibenzo-p-dioxin. The four unique C-Cl distances ranged from 1.714 to 1.718A, the two C-0 distances were 1.373 and 1.374, and the six C-C bonds ranged between 1.382 and 1.396. The C-0-C angle was 115. A series of 13 chlorinated dibenzo-p-dioxins (nine of these were new and previously unreported) was prepared containing from 1 to 8 chlorine atoms to provide pure standards of the various chlorinated derivatives for use in methods development and toxicology studies. Synthesis, utility, yield, purity, and physical and chemical properties were presented and discussed. Stability, color reactions, and infrared, ultraviolet, nuclear magnetic resonance, and phosphorescence spectra were also reported. Phosphorescence and triplet state lifetime wavelengths were dependent on the number of chlorine atoms and their positions on the dibenzo-p-dioxin nucleus. RAPPE, C., and NILSSON, C.-A. An artifact in the gas chromatographic determination of impurities in pentachlorophenol.
J. Chromatogr. 67: 247-253 (1972) .
The main impurity of commercial samples of pentachlorophenol was 3,4,5,6-tetrachloro-2-(2,3,4,5,-pentachlorophenoxy) phenol; this compound underwent ring closure during gas chromatography to 1,2,3,4,6,7,8,9-octachlorodibenzo-p-dioxin. SAINT-RUF, G. Formation of "dioxin" in the pyrolysis of sodium a- (2,4,5- This report emanated from a six-month review on the polychlorinated biphenyls by five Federal agencies. The main emphasis was PCBs; however, numerous statements and discussions centered on chlorinated dibenzodioxins and dibenzofurans. For example, fractionated samples of some PCBs of foreign manufacture contained as contaminants tetra-and pentachlorodibenzofurans. The task force recommended: (1) toxicological evaluation of a select number of representative, purified PCB isomers as well as purified trace contaminants such as the chlorinated dibenzofurans; (2) Electron capture-gas chromatography was used to examine 129 samples of 17 different pesticides derived from chlorophenols for polychlorinated dibenzo-p-dioxins. Clean-up entailed concentrated sulfuric acid extraction of impurities from hexane and mild nitration of the chlorophenol extracts. 2,3,7,8-Tetrachlorodibenzo-p-dioxin (TCDD) was detected in the samples analyzed: 76%t contained less than 0.1 ,ug/g, 7% between 0.1 to 1.0 jtg/g, and 9% had greater than 10 ,ug/g. The 20 tri-, tetra-, and pentachlorophenols examined contained no TCDD. Phenoxy herbicides from current production had less than 0.5 ,ug/g TCDD. An advisory committee's report submitted to the Environmental Protection Agency concerning 2,4, 5-T and its dioxin contaminant was criticized by a dissenting advisory committee member and the Committee for Environmental Information. Specifically stated was that a level at which TCDD is not teratogenic has not been established and that the report did not consider the consequences of the fate of TCDD in food chains and animal tissue.
ANONYMOUS. A taste of honey (flavoured with 2,4,5,-T). Food Cosmet. Toxicol. 9: 152 (1971) . This is a commentary on the teratogenic evaluation of 2,4,5-T by K. D. Courtney, et al.; a note added in proof indicate the 2,4,5-T contained 30 ppm dioxin. Thus, conclusions from the paper labeling 2,4,5-T teratogenic must be considered tentative.
ANONYMOUS. The PCB story unfolds. Food Cosmet. Toxicol. 9(4): 568-571 (1971) .
Lesions resembling those produced by chick edema factor were traced to a PCB contaminant, chlorinated dibenzofurans which is present in some commercial PCBs.
ANONYMOUS. Working with 2,4,5-T. Food Cosmet. Toxicol. 9: 908-909 (1971) .
Chloracne, characterized by inclusion cysts, comedones, and pustules, was found in 13 workers, and was correlated in severity with the presence of scarring, hyperpigmentation, hirsutism, and complaints of eye irritation. A. P. Poland et al. commented that chloracne was not correlated with occupations within plants manufacturing 2,4,5-T, duration of employment, or coproporphyrin excretion.
ANONYMOUS. Tetrachlorodibenzodioxin-intimations of carcinogenicity? Food Cosmet. Toxicol. 9: 909 (1971) .
Although such effects as described by Buu-Hoi, et al. of the carcinomimetic activity of TCDD exist, the relationship is by no means exclusive. For example, stimulation of hydroxylating enzymes can be induced by many compounds, including BHT, which has been shown not to be carcinogenic in longterm feeding studies.
ANONYMOUS. PSAC hiccoughs over 2,4,5-T.
Nature 231(5300): 210-211 (1971) .
The President's Science Advisory Committee (PSAC) report on 2,4,5-T is questioned: justification by the PSAC concerning permissable levels of dioxin in 2,4,5-T was not based on scientific review; also, the need for establishing a dose-response curve for the teratogenicity of 2,4,5-T should have been cited. ANONYMOUS. 2,4,5-T report attacked. Nature 232(5308): 218 (1971 (2,7-dichloro; 2,8-dichloro; 2,3,7,8-tetrachloro; and octachloro) were determined by x-ray diffraction. The structures were elucidated in order to provide absolute standards for isomeric structure assignment.
Buu-Hoi, N. P., HIEN, D. P., SAINT-RUF, G., and SERVOIN-SIDOINE, J. Canceromimetic properties of tetrachloro-2,3,7,8 dibenzo-p-dioxin ("dioxin" Criticism by the Committee for Environmental Information levied against the Advisory Committee's report on 2,4,5-T centered on the following areas: no effect levels; environmental accumulation, transmission and degradation; human hazards from Environmental Health Perspectives dioxins; 2,4,5-T teratogenicity; and the benefits vs. A gas chrormatographic method is described for the detection of 2,3,7,8-tetrachlorodibenzo-p-dioxin impurities in herbicides. Dioxin recoveries ranged from 89 to 98%; limit of detection was 0.05 ppm.
EMERSON, J. L., THOMPSON, D. J., STREBING, R. J., GERBIG, C. G., and ROBINSON, V. G. Teratogenic studies of 2,4,5-trichlorophenoxyacetic acid .in the rat and rabbit. Food Cosmet. Toxicol. 9(3): 395-404 (1971) .
Treatment of rabbits and rats with 2,4,5-T containing 0.5 ppm 2,3,7,8-tetrachlorodibenzo- Chickens fed toxic animal fat containing 9.9 ppm chlorinated dibenzo-p-dioxins excreted over 90% the ingested hexa-, hepta-, and octachlorodioxins. Decreased chlorination resulted in greater body retention. Residues were found in many tissues but was most prominent in the liver. HANSEN, W. H., QUAIFE, M. L., HABERMANN, R. T., and FITZHUGH, 0. G. Chronic toxicity of 2,4-dichlorophenoxyacetic acid in rats and dogs. Toxicol. Appl. Pharmacol. 20: 122-129 (1971) .
2,4-D preparations, having undetectable levels of 2,7-dichlorodibenzo-p-dioxin or 2,3,7,8-tetrachlorodibenzo-p-dioxin, were tested for chronic toxicity in rats and dogs. No significant effect on growth, survival, organ weight, or hematologic values were noted.
HAYS, H., and RISEBROUGH, R. W. The early warning of the terms. Natural History 80(9): 39-46 (Nov. 1971).
Possible health implications to humans and wildlife from environmental pollution with chlorinated dibenzofurans are reviewed.
HELLING, C. S. Pesticide mobility in soils.
II. Applications of soil thin-layer chromatography. Soil Sci. Soc. Amer. Proc. 35(5): 737-743 (1971) .
Relative mobility by thin-layer chromatography and diffusion in moist and air-dry soils were used to test pesticide movements. The two chlorinated dibenzo-p-dioxins were immobile. HOLDEN, C. Critics weigh EPA herbicide report, find it wanting. Science 173(3994): 312 (1971).
The EPA's Advisory Committee on 2,4,5-T recommended that the ban on 2,4,5-T be lifted with certain qualifications, i.e., no more than 0.1 ppm 2,4,5-T in drinking water and formulations containing no more than 0.1 ppm dioxin. The Committee for Environmental Information voiced five major objections.
ISENSEE, A. R., and JONES, G. E. Absorption and translocation of root and foliage applied 2,4-dichlorophenol, 2,7-dichlorodibenzo-p-dioxin, and 2,3,7,8-tetrachlorodibenzo-p-dioxin. J. Agr. Food Chem. 19(6): 1210-1214 (1971) .
Measured uptake of "4C-labeled 2,7-dichloro-and 2,3,7,8-tetrachlorodibenzo-p-dioxin from nutrient solution, soil, and foliage by oats and soybeans indi- A review presenting the myriad historical aspects of the dioxin-2,4,5-T( and other herbicides) picture. The potential adverse health effects from phenoxy herbicides were documented. One conclusion reported was that impurities-particularly the chlorodibenzop-dioxins-can be an important factor, but these can be controlled by proper manufacturing techniques. Experiments using 2,4,5-T alone and in combination with dioxin allowed the conclusion that commercially produced 2,4,5-T containing less than 1 ppm dioxin does not present a hazard to health. JOHNSON, J. E. Safety in the development of herbicides. Down to Earth 27(1): 1-7 (1971) .
After the discovery of highly toxic dioxin residues in the herbicides 2,4,5-T, precautionary control measures were instituted to insure greater quality control in pesticide production. Pregnant rats were treated orally with 2,4,5-T at doses of up to 100 mg/kg/day. No symptoms of teratology were produced in the offspring. Dioxin was toxic to embryos at 0 125 ug/kg/day, whereas 0.03 ,g/kg/day was below the "no-effect" level. Some aspects of production and costs are discussed. TCDD applied 1, 10, and 100 ppm to two soils held at 30°C remained relatively unchanged (80-85% of original samples were recovered) after 20, 40, 80, and 160 days. Incubation of 10, 100, and 1000 ppm, 2,4-dichlorophenol, and 2,4,5-trichlorophenol in soils for 70 days produced no detectable di-or trichlorodioxins.
KEARNEY, P. C., ISENSEE, A., HELLING, C. S.
WOOLSON Toxicol. Appl. Pharmacol. 19:369-370 (1971) .
Results from teratogenic studies with rats treated with 2,4,5-T, 2,4-D, and several derivatives were Environmental Health Perspectives either negative or inconclusive. The 2, 3, 7, chlorodibenzbo-p-dioxin levels in these preparations were not known in all cases, but most were suspected to be less than 0.5 ppm.
LANGER, H. G., BRADY Hydrolysis of 1,2,4,5-tetrachlorobenzene in methyl alcohol with sodium hydroxide at high pressures or in ethylene glycol at 1 atm formed sodium monochlorophenate. This allowed exothermic decomposition of 2,4,5-trichlorophenate sodium to 2,3,7,8-tetrachlorodibenzodioxin. MUELDER, W. W., and SHADOFF, L. The preparation of uniformly labeled 14C-2,7-dichlorodibenzo-p-dioxin and 2,3,7,8-tetrachlorodibenzo-p-dioxin POLAND, A. P., SMITH, D., METTER, G., and POSSICK, P. A health survey of workers in a 2,4-D and 2,4,5-T plant. Arch. Environ. Health 22:316-327 (1971) .
A study and review of employee health in a plant producing 2,4,5-T and 2,4-D. Chloracne was found in 13/73 male workers and was believed caused by chlorinated dioxins. The plant has begun several programs to reduce dioxin levels in 2,4,5-trichlorophenol; the contaminant concentration has dropped from 10 to 25 ppm to 1 ppm. PORTER, M. L., and BURKE, J. A. Separation of three chlorodibenzo-p-dioxins from some polychlorinated biphenyls by chromatography on an aluminum oxide colum.
Chlorodioxins (2,3-di-, 2,3,7-tri-, and 2,3,7,8-tetrachlorodibenzo-p-dioxin) Even though it is not known whether dibenzofurans can be formed from environmental residues of polychloronated biphenyls (PCB), they should be considered as a part of the PCB problem. Dibenzofurans have been found in commercial PCB mixtures sampled from France, Germany, and the United States in concentrations ranging from 5 to 20 ppm. The European samples had higher levels than the U.S. sample. ROLL, R. Teratogenic effect of 2,4,5-T [2,4, 5-trichlorophenoxyacetic acid] in mice. Food Cosmet. Toxicol. 9(5): 671-676 (1971) (Ger).
2,4,5-T having a 2,3,7,8-tetrachlorodibenzo-p-dioxin content of less than 0.1 ppm caused embryotoxic effects and a significant increase in the incidence of cleft palate in mice. Concentrations used in the study ranged from 35 to 130 mg/kg 2,4,5-T/dioxin which were given orally on days 6-15 of pregnancy. The teratogenic "no-effect" level of 2,4,5-T/dioxin was found to be 20 mg/kg. ROWE, V. K., NORRIS, J. M., SPARSCHU, G. L., SCHWETZ, B. A., and GEHRING, P. J. Toxicology of chlorinated dibenzo-p-dioxins. Division Pesticide Chemistry, 162nd National Meeting of the American Chemical Division, Washington, D.C., Sept. 12-17, 1971, Abstract No. 86 .
The toxicology of several chlorinated dibenzo-pdioxins were investigated in rats, guinea pigs, and rabbits. The compounds studied were 2,7,-dichlorodibenzo-p-dioxin (DCDPD) ; 2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDPD); hexachlorodibenzo-pdioxin (HCDPD), and octachlorodibenzo-p-dioxin (OCDPD). TCDPD was found to be the most toxic of the compounds investigated. DCDPD and OCDPD were the least toxic. For instance, little if any fetotoxic effects were observed with these two compounds; doses of 2 to 4 g/kg were not lethal to rats. On the other hand, TCDPD and HCDPD induced chloracne, fetotoxicity, and teratogenic effects. SCHWETZ, B.. A., SPARSCHU, G. L., and GEHR-ING, P. J. The effect of 2,4-dichlorophenoxyacetic acid (2,4-D) and esters of 2,4,D on rat embryonal, foetal and neonatal growth and development. Food Cosmet. Toxicol. 9:801-817 (1971) .
The teratogenicity of 2,4-D was investigated in the rat. Formation of 2, 3, 7, in the manufacture of 2,4-D is not theoretically possible. The 2,4-D sample used was analyzed for the TCDD contaminant with a method having a 0.2 ppm sensitivity and none was found. Doses of 12.5, 25, 50, 75, and 87.5 mg/kg 2,4-D were administered orally on days 6-15 of gestation. High dose levels caused signs of embryotoxicity and fetotoxicity.
SOMERS, E., and SMITH, D. M. Source and occurrence of environmental contaminants. Food Cosmet. Toxicol. 9 (2): 185-193 (1971) .
The sources, occurrences, and some of the toxicological effects of polychlorinated biphenyls and chlorodioxins were discussed. Chlorophenols exposed to high temperatures may form chlorinated derivatives of dibenzo-p-dioxin. Inadequate methodolgy prevents analysis for these contaminants in foods. SPARSCHU, G. L., DUNN, F. L., LISOWE, R. W., and ROWE, V. K. Study on the effects of high levels of 2,4,5-trichlorophenoxyacetic acid on foetal development in the rat. Food Cosmet Toxicol. -9(4): 527-530 (1971) .
Commercial-grade 2,4,5-T containing 0.5 ppm 2,3,7,8-tetrachlorodibenzo-p-dioxin Analytical techniques for the detection of neutral impurities (chlorinated dibenzo-p-dioxins) in chlorinated phenols, were ion-exchange chromatography for removal of the matrix, liquid-liquid chromatography for separation of the various neutral components, followed by gas chromatographic examination of the separated components using electron capture detection. 2,4,5-T was investigated for its effects on fetal development in the rat and rabbit. Doses ranging from 1 to 50 mg/kg were administered during days 6 to 15 of gestation. No clinical or gross pathology was observed. Detailed examination of the visceral and skeleton revealed no teratogenic effects. However, rats receiving 100 mg/kg during day 6 to 10 of gestation did produce maternal toxicity and death, early fetal resorptions, fetal toxicity, but no malformations.
CURRIER, W. F., GRAHAM, C., GRATKOWSKI, H., and NORRIS, L. A., U.S. Forestry Service. Report on background information for the phenoxy herbicides 2,4-D-2,4,5-T-2,4,5-TP. U.S. Forestry Service Report, pp. 1-165 (1971) .
A through review is given on the phenoxy herbicides, 2,4-D (2,4-dichlorophenoxyacetic acid), 2,4,5-T (2,4,5-trichlorophenoxyacetic acid), and 2,4,5-TP [2-(2,4,5-trichlorophenoxy) The 2,4,5-T Scientific Advisory Committee's report to the U.S. Environmental protection Agency was stimulated after experimental results and environmental indicators pointed to a potential health threat to humans. This nine-member committee was selected from a list of names supplied by the National Academy of Science. The Committee recommended by an 8 to 1 vote to restore registration of 2,4,5-T with certain conditions; those applicable to TCDD were: (1) a limit of 0.5 ppm TCDD on existing 2,4,5-T inventories and 0.1 ppm on future 2,4,5-T production, and (2) When manufacture of 2,4,5-T is controlled carefully, dioxin contamination is less than 1 ppm. Dioxin was identified in 1962 as the culprit of damage and death in 1957 of uncounted numbers of chicks. Dioxin produces neurological disturbances and is teratogenic. The acute LD50 for male guinea pigs is 0.000001 g/kg.
ANONYMOUS. HEW, USDA hold firm; 2,4,5-T ruling postponed. Chem. Eng. News 48(7): 11-12 (1970) .
Because early studies indicated that most of the adverse toxicological effects of 2,4,5-T were due to high dioxin contamination (27 ppm) of test samples, the USDA did not feel obligated to cancel registration of currently manufactured 2,4,5-T containing about 1 ppm dioxin. Preliminary tests have shown that 2,4,5-T containing 1 ppm dioxin is not teratogenic. However, problems may still exist, since excessive heat exposure of the tri-or pentachlorophenols, used as intermediates in 2,4,5-T production, liberates dioxins.
ANONYMOUS. Government 26 (1970) .
A review of the government involvement in the 2,4,5-T controversy which began after preliminary research reports indicated 2,4,5-T was teratogenic. These government studies were instituted in an attempt to determine whether 2,4,5-T or its dioxin contaminant was the causative agent of these effects.
ANONYMOUS. The 2,4,5-T identification parade. Food Cosmet. Toxicol. 8: 596-597 (1970) .
Inconsistent test data on the teratogenicity of 2,4,5-T were thought resultant of the level of its chief contaminant, 2,3,7,8-tetrachlorodibenzo-p-dioxin. Levels of 27 ppm have been found in some 2,4,5-T samples.
ANONYMOUS. Defoliants ANONYMOUS. The tangled tale of 2,4,5-T. PANS 16(3): 421-422 (1970) .
Use of 2,4,5-T has been restricted where foodstuffs for human consumption might be contaminated. The possibility exists that dioxin (2,3,7,8-tetrachlorodibenzo-p-dioxin) may be the contaminant in 2,4,5-T formulations or that there may be a synergistic effect between 2,4,5-T and dioxin. Hypothetically, if dioxin contaminated the 2,4,5-T reported in food in the U.S. to the extent of 1 ppm, it would take 100 years for a normal person to accumulate a dose 600 times less than that which produced toxic effects during the pregnancy of a rat. The human and environmental implications of the widespread chemical exposure problem have been accentuated by the increased use of herbicides during the past ten years. For example, although recently dioxin impurities in 2,4,5-T have been reduced, dioxin is still present; even minute concentrations are potential hazards. The analysis, formation, and teratogenic and other toxicological consequencies of dioxins were reviewed. The official first action gas chromatographic method for chick edema factor is presented in Section 28 on oils and fats. Fat, oil, fatty acid, or lipid is treated with H2S04, and extracted with petroleum ether. The extract is purified on an A1203 column, further treated with H2S04, and examined by electron capture-GLC. Peaks with retention times relative to aldrin (Ra) between 8 and 45 indicate presence of chick edema factors (hexa-, hepta-, and octachlorodibenzo-p-dioxins).
KEARNEY, P. C. Paper presented before a joint (United Kingdom, Canada, and United States) meeting on Pesticides, Washington, D.C., (November 5, 1970) .
The Agricultural Research Service, USDA, began a program to assess the significance of chlorinated dioxin impurities in currently registered pesticides. Theoretically, any pesticide with a chlorinated phenoxy nucleus or which is derived from a chlorinated phenol precursor could contain chlorinated dioxin contaminants.
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Chicks afflicted with edema, or hydropericardium, suffer an accumulation of fluid in the heart sac and gross kidney and liver damage; as little as 5 ,ug can kill a chick. X-Ray crystallographers have determined the molecular structure of one of the toxic compounds known as the chick edema factor. Singlecrystal structural analysis showed that the structure is 1,2,3,7,8,9-hexachlorodibenzo-p-dioxin. Two crystals, each about 0.2 x 0.1 x 0.1 mm and weighing about 3/Ag were recrystalized from a benzene -hexane solution. The final data showed that the 1,2,3,7,8,9-hexachlorodibenzo-p-dioxin molecules are nearly planar, and are packed in the 044 crystallographic planes, with an interplanar separation of about 3.3 A. No unusual bond lengths or angles were apparent.
1965

